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Vertical Axis Turbine on the Living Bridge




Living Bridge Test Platform
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New Energy Verticaxis Turbine

AHas been in operation for 4 years.

AHave made measurements correlating inflow
to turbine thrust and power measurements

Awith the current working window we have
the opportunity to add blade measurements
to that list.
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Challenges and Build Concept




Challenge of Correlating Blade Str

AThis is a marine environment

AMeasurements must be collected from a
submerged rotating frame to the platform

A_Sensors and equipment must have a minimal
Impact on the performance of the turbine
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Solution Concept

AMake use of wireless comms to for continuous
data-streaming above the water line.
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the turbine using low friction, custom bearings

AMachine a blade for sensors and wiring and
maintain the blade profile.

AModular construction for on water installation
andservicability
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DAQMAST Design




DAQMAST Design

Bearing Housing (Fixed)

A Connects to the rotating components of the turbine

A Delrin bearings are used to brace the mast against the force
of the flow

A Marine rated enclosures house the strain and orientation
sensing systems and the wireless transmitters

A All components are battery powered

Fairing Offsets (Rotates)

Outer Race (Rotates)

Inner Race (Fixed)

/ Rotor Mounts (Rotates)
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Resistive Dynamic Torque (Ibs*ft)

Bearing Design

PV for each Bearing at U=3.6 m/s
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A Given the sizing requirements and the estimated fluid
loading, the bearings were sized appropriately for continuous
operation without lubricants

A Resistive torque from these bearings is >5% of the torque
produced by the turbine.
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Blade Modifications E@F}% aak 0 ;
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A The modifications to the blade were extensive J
AThe system comprises 8 full bridge strain gauges monitorinfjapwise B Baseline design
bending moments hot spots
A Design reviews estimate to points of increased stress in the blade I
A Operational load estimates were used to confirm that there is minimal i Modified design
risk of a catastrophic failure 1 ot spots
i
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